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Abstract 

Background: Suicide is the second leading cause of death among young people in Taiwan. However, few studies 
have investigated children's suicidal ideation, and longitudinal studies are particularly rare. The purposes of this 
study were: (1) to describe the proportion of students with suicidal ideation in one month and incidence of suicidal 
ideation in the 7th graders (the first year of junior high school) living in urban and rural areas; (2) to realize the 
influence of perceived stressors on the onset of 7th graders' suicidal ideation; and (3) to explore possible pathways 
through which trigger factors and perceived stressors lead to suicidal ideation. 

Methods: A total of 1,589 students were followed from grade 4 to grade 7. Logistic regression was then used to 
investigate the influence of perceived stressors on the onset of suicidal ideation in grade 7. Structural equation 
modeling was used to analyze possible pathways through which trigger factors led to increased pressure from 
certain stressors which in turn resulted in suicidal ideation. 

Results: The proportion of students with suicidal ideation in one month was 2 to 3 times higher in both areas 
compared to that in elementary school. However, the incidence in the rural area showed a large increase from 
10.2% and 9.5% in grades 5 and 6 to 15.5% in grade 7. Urban-rural difference was observed. Important stressors 
and pathways of suicidal ideation differ between urban and rural areas. 

Conclusions: This study showed that the influential stressors in urban and rural areas might be different. Thus, 
interventions focused on coping skills for regional specific stressors and trigger factors could be beneficial in the 
transition time. 
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Background 

Suicide is a major public health problem worldwide and 
is one of the main causes of death and health burden in 
most developed and many developing countries. In Taiwan, 
suicide has been the ninth leading cause of death through- 
out 1999-2009 [1]. The annual suicide prevalence rate in 
Taiwan has been greater than 13 per 100,000 since 2002 
[1], which indicates a high prevalence according to WHO 
criteria [2]. In Taiwan, greater attention should be paid 
to the problem of suicide in young people, particularly 
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as youth suicide is second only to motor vehicle traffic 
accidents as a cause of death in the population aged 
15-24 years. The suicide prevalence rate in young 
people in 2003 and 2004 was 3.2 and 3.5 per 100,000 
respectively, with a 9% annual increase in 2004 [1]. 
Suicide is among the 8th to 10th leading causes of 
death in those aged 5-14 years [3]. However, as suicide is 
rarely reported in children under 14 years of age, suicide 
in this age group is likely to be underestimated [4] . 

The progression and severity of suicide behaviors range 
from suicidal ideation to attempted suicide and completed 
suicide [5-7]. Much research has found that suicidal idea- 
tion is a significant risk factor for both suicide attempts and 
committing suicide [8-10]. In Taiwan, a study [11] found 
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that 51.6% of adolescents in urban junior high schools were 
at high-risk of suicide and needed further assessment 
for at-risk suicidal ideation. Our previous analysis of the 
CABLE study [12] found that the prevalence of ever 
having suicidal ideation among 4th graders was 19.77%. 
Another Taiwanese qualitative study found that participants 
experienced suicidal ideation, trigger events and situations 
that made them contemplate ending their own lives when 
they were in elementary school or junior high school [6]. 
This indicated that the risk of suicide is high in Taiwan, 
even in younger age groups. 

There is a lack of research on factors associated with 
suicidal ideation in Taiwanese children, and school-based 
surveys focusing on nonclinical samples are particularly 
rare. As grade 7 is the first year of junior high school 
in Taiwan, this is an important transition time (as they 
progress from elementary school to junior high school) 
during which children may face a variety of stressors 
(such as academic pressure, new interpersonal relationships) 
and changes (such as body shape). During the transition 
period from childhood to adolescence, these individual, 
family and peer factors are the most important sources of 
"risk" and "support" [13]. On the other hand, according to 
the "Transactional model of stress and coping" [14], when 
someone feels that a certain stressor may threaten or 
challenge his/her life, he/she will make cognitive appraisals 
of the significance of the stressor. Therefore, if people 
perceive high pressure from stressors, but do not have 
the appropriate coping skills or resources to deal with 
these pressures, they may develop negative affect as a 
consequence (e.g., suicidal ideation and depressed mood). 
In addition, previous studies have pointed to different 
prevalence rates of suicidal behaviors between urban 
and rural areas. However, extensive research in this area 
has rarely been conducted in Asian countries. Thus, the 
purposes of this study were: (1) to describe the proportion 
of students with suicidal ideation in one month and 
incidence of children's suicidal ideation in grade 7 with a 
focus on regional differences; (2) to realize the influence 
of perceived stressors on the onset of 7th graders' suicidal 
ideation in the two areas; and (3) to explore possible 
pathways through which trigger factors result in high 
perceived pressure from stressors leading to suicidal 
ideation in 7th graders. 

Methods 

Participants 

Data came from the Child and Adolescent Behaviors in 
Long-term Evolution (CABLE) Project, initiated in 2001. 
CABLE was funded by the National Health Research 
Institutes (NHRI) in Taiwan and was approved by the 
Institutional Review Board NHRI. The study was designed 
to observe the development of children based on the 
ecological model, which emphasized that different levels 



including individual, interpersonal, organizational, commu- 
nity and public policy shape the development of a child. 
The CABLE study randomly selected 18 public elementary 
schools from Taipei city (representing an urban area) and 
Hsinchu county (representing a rural area) in Taiwan. As 
there are only a few private primary schools in these two 
areas (10 from 152 primary schools in Taipei City and 1 
from 79 primary schools in Hsinchu County), and as the 
origin and family background of the students in these 
schools in quite dissimilar to the students in public schools, 
these private schools were excluded from the sample 
population. Based on the number of 1st grade students, 
the schools were categorized as small (50-199 students), 
medium (200-399 students) or large (more than 400 
students). To ensure that the number of children chosen 
from each type of school was approximately equal, it was 
determined to select six small schools, two medium schools 
and one large school from each location. In each school, 
all of the students in grades one and four (referred to as 
cohorts 1 and 2, respectively) and their parents were 
selected as the sample. Further details about the sampling 
procedure for the CABLE study have been described else- 
where [15]. Informed consent was obtained from each 
child's parents before the baseline survey in 2001. Each 
student whose parents agreed to their participation filled 
out a self-completed questionnaire under the direction of 
research assistants in the classroom during school hours. 
The entire survey was completed in 40 minutes. 

The CABLE cohort 2 consisted of 2,075 fourth graders 
who completed questionnaires at baseline in 2001. A total 
of 1,593 students from 18 representative elementary schools 
were followed from grade 4 (in 2001, ages ranged from 9 
to 10 years) through grade 7 (in 2004, ages ranged from 12 
to 13 years). Four students were excluded due to missing 
data for the question on suicidal ideation in one or more 
years. As a result, a total of 1,589 participants were included 
in the study, giving a follow-up rate of 76.6%. There were 
809 boys (50.9%) and 780 girls (49.1%), and 812 (51.1%) 
children from Taipei city and 777 (48.9%) from Hsinchu 
county. Losses to follow up were due to absence from 
school due to illness, refusal to participate, and overseas 
travel. 

Measures 

The dependent variable in our analyses was the onset of 
children's suicidal ideation during the transition time 
(grade 7). Suicidal ideation was measured every year from 
grade 4 through grade 7 by asking participants "Did you 
ever think of ending your own life? (not wanting to live or 
wanting to die)" There were 5 possible responses: "never," 
"yes, but not during the past month," "once or twice during 
the past month," "many times during the past month," and 
"almost every day during the past month." The four-year 
longitudinal data was used to estimate the proportion of 



Chiang et al. BMC Public Health 2013, 13:1233 
http://www.biomedcentral.eom/1471-2458/1 3/1 233 



Page 3 of 10 



students with suicidal ideation in one month and the 
incidence of children's suicidal ideation. The CABLE 
survey was conducted during October and November 
every year, and September is the first month of the aca- 
demic year in Taiwan. Therefore, students who reported 
having never had suicidal ideation prior to the first month 
of grade 7 who then reported suicidal ideation for the first 
time in grade 7 were considered as new cases. Students 
who had had suicidal ideation during elementary school 
were excluded in the analysis of risk factors for incident 
suicidal ideation. 

Figure 1 shows our research framework for possible 
pathways of onset of suicidal ideation in grade 7. We 
hypothesized that trigger factors including individual, 
family level, and peer factors had effects on the severity 
of perceived stressors, which in turn had effect on the 
onset of suicidal ideation. Because some independent 
variables were measured when participants were in grade 
6 and in grade 7, we investigated the effects of these 
variables in two separate ways: (1) the value in grade 7 
(in order to investigate immediate effects); and (2) the 
difference between the value in grade 6 and grade 7 (in 
order to examine the effect of change in these variables on 
suicidal ideation). About the definition of explanatory 
variables were displayed in Additional file 1. 

Data analysis 

We first used latent growth curve modeling to test the 
linear and quadratic increase of the proportion of students 
with suicidal ideation in one month. The chi-square test 
was used to compare the incidence of suicidal ideation 
in 7th graders by sex and urban-rural location. Logistic 
regression was then used to investigate the influence of 
perceived stressors on the onset of suicidal ideation in 
grade 7. Structural equation modeling was used to analyze 
possible pathways through which trigger factors led to 



increased pressure from certain stressors which in turn 
resulted in suicidal ideation. As some variables were 
ordinal, we calculated a polychoric correlations matrix 
and asymptotic covariance matrix as the input data 
and used the weighted least squares estimation method 
to estimate the parameters [16]. Assessment of data-model 
fit was based on the following criteria drawn from the 
literature [16-18]: (1) the Root Mean Squared Error of 
Approximation (RMSEA): an absolute fit index which 
should be below 0.08; (2) the Goodness-of-Fit Index 
(GFI) and the Adjusted Goodness-of-Fit Index (AGFI): 
both should be above 0.9; and (3) which should 

be less than 5. Analyses were carried out using the SAS 
statistical software package (9.2 version), Mplus (5.2 
version), and LISREL program (8.8 version). 

Results 

The proportion of 7th graders with suicidal ideation in 
one month is presented in Figure 2. The proportion of 
children's suicidal ideation between grade 4 and grade 

6 (elementary school) ranged from 7.3% to 11.6% in the 
urban area, whereas the proportion ranged from 5.0% 
to 5.5% in the rural area. The proportion of students with 
suicidal ideation in one month was highest in grade 7 when 
the children entered junior high school (urban area: 19.2%; 
rural area: 17.1%), which is an increase of twofold to 
threefold compared to that observed during elementary 
school years. According to the result of latent growth 
curve modeling, the first order sample proportion in grade 

7 was higher than the proportion between grade 4 and 
grade 6. Also, the estimate of linear growth was -1.035 
(p < 0.001) and the estimate of quadratic growth was 
0.545 (p < 0.001). It means there was rapid growth of 
students' suicidal ideation especially in grade 7. 

Figure 3 shows the incidence of children's suicidal idea- 
tion from grade 4 to grade 7 in urban and rural areas. The 



Trjgggr factors 

Individual factors 

• Self competence* 

• Satisfaction with academic 
performance 

Family factors 

• Family interactions* 

• Parental support* 

Peer factors 

• Number of good friends in class* 

• Perceived popularity in class 



Background factors 

Sex 

Residential area 
Perceived family income 



Perceived severity of stressors 
(in grade 7) 

• Academic performance 

• Talent and skills 

• Advancing to high school 

• Getting along with friends 

• Getting along with teachers 

• Getting along with parents 

• Family economic status 

• Body shape 

• Romantic relationships 



Suicidal ideation 

• Onset of suicidal ideation in 
grade 7 



Figure 1 Possible pathway for onset of suicidal ideation in grade 7. *: The variable was examined in two ways: (1) the value in grade 7; and 
(2) the difference between the values in grade 6 and grade 7. 
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Figure 2 Proportion of students with suicidal ideation in one month from grade 4 to grade 7 in urban and rural areas. 



incidence of suicidal ideation was fairly stable in the urban 
area. However, the incidence in the rural area showed a 
large increase from 10.2% and 9.5% in grades 5 and 6 to 
15.5% in grade 7. In addition, the incidence in the rural 
area (15.5%) in grade 7 was higher than that observed in 
the urban area (12.1%) in the same year. 

Table 1 shows the new case rate of suicidal ideation in 
7th graders. The new case rate in Hsinchu County (rural 
area) was 11.2% which was significantly higher than that 
of 6.9% observed in Taipei City (urban area) (\ 2 = 8.97, 
p < 0.01). However, there was no statistically significant 
sex difference. 

The proportion of students in urban and rural areas 
who perceived high levels of stressors in grade 7 and the 
relative magnitude of these perceived stressors are pre- 
sented in Figure 4. Advancing to high school and academic 
performance were the top two stressors for 7th graders in 
both urban and rural areas. More than 30% of 7th graders 
reported that they felt a high degree of stress from worry- 
ing about the entrance exam for entering senior high 
school in three years time (grades 10-12 in Taiwan), even 
during the first few months of grade 7. Moreover, 27.2% 
and 25.9% of urban and rural youth, respectively, indicated 
that they felt highly pressured about their academic 
performance at school. Furthermore, there were no statis- 
tically significant differences in the proportion of students 
perceiving high levels of each stressor or the relative mag- 
nitude of these stressors in grade 7 between two areas. 



Table 2 shows the results from the logistic regression 
analysis of the effects of perceived stressors on the onset 
of suicidal ideation in grade 7. After controlling for sex 
and perceived family income, we found that a higher total 
score for the nine perceived stressors was significantly 
associated with suicidal ideation in 7th graders in both 
urban and rural areas (OR = 1.12 and 1.13, respectively, in 
Model 1). Moreover, the model 2 showed that different 
stressors were significantly associated with suicidal ideation 
in 7th graders in two areas. In the urban area, 7th graders 
who felt highly pressured about their body shape and 
getting along with friends were more likely to think 
about suicide for the first time in grade 7 than those who 
did not feel pressured by these two stressors (OR = 4.86 
and 5.91, respectively). However, in the rural area, academic 
performance and getting along with parents were the two 
variables most strongly associated with suicidal ideation 
in grade 7 (OR = 2.64 and 4.01, respectively). Collinearity 
between independent variables in Model 2 was not sub- 
stantial as the VIF values among all covariates were much 
less than the recommended cut point of 10. 

Figure 5 shows the possible pathway of onset of suicidal 
ideation in 7th grade urban students using structural 
equation modeling. All goodness-of-fit indices indicated 
that the model fitted the urban data well (x 2 /df =132.73/ 
40 = 3.32, RMSEA = 0.074, GFI = 0.98, and AGFI = 0.96). 
We found that if 7th graders in the urban area perceived 
that they were less popular in class or were less satisfied 
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- Had suicidal ideation for first time this year 
(Urban) 



- Had suicidal ideation for first time this year 
(Rural) 



Grade 5 Grade 6 Grade 7 
Figure 3 Incidence of children's suicidal ideation from grade 5 to grade 7 in urban and rural areas. 
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Table 1 Sex differences and urban-rural disparity in the new case rate of suicidal ideation in 7 graders 





Taipei city (Urban area) 


Hsinchu county (Rural area) 




Total 






Boys Girls 


Subtotal 


Boys Girls 


Subtotal 


Boys 


Girls 


Subtotal 




(n=41 2) (n=400) 


(n=812) 


(n=397) (n=380) 


(n=777) 


(n=809) 


(n=780) 


(n=1589) 


New case rate (%) 


6.8 7.0 


6.9 


1 0.6 11 .8 


11.2 


8.7 


9.4 


9.0 


Sex difference 


X 2 = 0.01 




X 2 = 0.31 




x 2 


= 0.24 




Urban-rural disparity 




x 2 = 


8.97** 











X 2 : The Chi-Square test. 
**: P < 0.01. 



with their academic performance, they were more likely to 
experience high pressure from getting along with friends, 
which in turn was associated with onset of suicidal ideation 
in grade 7. In addition, urban students who had lower 
perceived self-competence or less satisfied with their 
academic performance in grade 7, were more likely to 
experience high pressures from body shape, which in 
turn was associated with onset of suicidal ideation in 
grade 7. 

The possible pathway of onset of suicidal ideation in 
grade 7 for rural students is shown in Figure 6. All 
goodness-of-fit indices indicated that the model fitted the 
rural data well (x 2 /df= 290.49/98 = 2.96, RMSEA = 0.063, 
GFI = 0.97, and AGFI = 0.96). We found that 7th graders in 
the rural area who had lower perceived self-competence, 
fewer family interactions, and were less satisfied with their 
academic performance, were more likely to experience 
high pressure from getting along with their parents, which 
in turn was associated with onset of suicidal ideation in 
grade 7. In addition, students who perceived fewer family 
interactions and were less satisfied with their academic 
performance, were more likely to experience high pressure 
from academic performance, which in turn was associated 
with onset of suicidal ideation in grade 7. 
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Figure 4 The proportion of students perceiving a high 
degree of pressure from stressors in grade 7 in urban and 
rural areas. 



Discussion 

This study examined the incidence of suicidal ideation 
among 7th graders using a cohort. We observed urban- 
rural difference. An urban-rural disparity in children's 
suicidal ideation has been previously reported in young 
people in China [19-22], however, the direction of this 
disparity has been inconsistent between studies. Inconsist- 
ent conclusions about the direction of urban-rural dispar- 
ities in children's suicidal ideation may have resulted from 
comparisons of results from different cross-sectional 
surveys (with possible differences in study design), rather 
than a comparison of rates between areas in the one study 
[4]. The results of the present study that has used longitu- 
dinal data to capture changes in children's suicidal ideation 
over time in urban and rural areas are therefore extremely 
valuable. 

It has already been shown that poor academic achieve- 
ment is an important risk factor for suicidal ideation 
among Chinese adolescents [20] . This reflects the fact that 
education and success in exams are regarded as the 
primary pathway of upward mobility in contemporary 
Chinese society. At school, students are taught that hard 
work and high educational achievement are important 
forms of self- improvement [20]. Fear of failure and actual 
failure on exams has been shown to lead to anxiety and 
depression in Chinese populations [23,24]. Our findings 
provide further evidence that academic performance is an 
important stressor among 7th graders. Although many 
7th graders felt highly stressed about their academic 
performance in both urban and rural areas, only rural 
students experienced high pressure from academic per- 
formance that was associated with onset of suicidal idea- 
tion in grade 7. One explanation for this difference could 
be that the educational resources available in Taiwan's 
rural areas are less plentiful than in urban areas. The 
geographical size of Hsinchu County (the rural area) is 
5.25 times greater than that of Taipei City [25,26]. How- 
ever the number of schools in Hsinchu County is about 
half that of Taipei City [27]. Moreover, the student-teacher 
ratios in rural areas (ratios of 18.17, 17.55, and 17.61 for 
elementary schools in 2001 ~ 2003, respectively; a ratio of 
15.28 for junior high schools in 2004) are higher than 
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Table 2 Logistic regression models for onset of suicidal ideation in 7 graders 







Urban (n=434) a 






Rural (n=512) a 




Degree of pressure from stressors 


OR 


(95% C.I.) 


P 


OR 


(95% C.I.) 


P 


Model 1 b 














Total score 


1.12 


(1.06,1.17) 




1.13 


(1.08,1.18) 




Model 2 b 














Advancing to high school 


0.67 


(0.29,1.59) 


NS 


1.02 


(0.47,2.22) 


NS 


Academic performance 


2.13 


(0.96,4.71) 


NS 


2.64 


(1.24,5.65) 


* 


Body shape 


4.86 


(1.96,12.03) 




0.74 


(0.25,2.19) 


NS 


Getting along with teachers 


0.90 


(0.25,3.22) 


NS 


1.58 


(0.58,4.33) 


NS 


Talent and skills 


1.73 


(0.58,5.14) 


NS 


1.92 


(0.73,5.05) 


NS 


Romantic relationships 


1.32 


(0.36,4.83) 


NS 


0.62 


(0.17,2.30) 


NS 


Getting along with friends 


5.91 


(1.86,18.73) 


** 


1.73 


(0.58,5.16) 


NS 


Family economic status 


1.93 


(0.46,8.00) 


NS 


1.25 


(0.34,4.61) 


NS 


Getting along with parents 


0.21 


(0.03,1.64) 


NS 


4.01 


(1.25,12.81) 


* 


Goodness-of-fit indices 














(DC 




Model 1: 0.71 
Model 2: 0.69 






Model 1: 0.71 
Model 2: 0.71 





(2) Hosmer and Lemeshow test 



Model 1: x 2 =3.38 (df=8, p=NS) 
Model 2: x 2 =8.08 (df=8, p=NS) 



Model 1:x =5.38 (df=8, p=NS) 
Model 2: x 2 =4.37 (df=7, p=NS) 



Note: background factors including sex and perceived family income were controlled in both Model 1 and Model 2. Neither sex nor perceived family income had a 
significant association with the dependent variable, ^he total score for the 9 stressors (ranging from 9 to 45) was used in Model 1 . Two categories, high-pressured 
(participants who answered "greatly" or "very greatly" in response to questions about the degree of pressure from stressors) and low-pressured (participants who did 
not answer "greatly" or "very greatly") were used in Model 2. C is one of the goodness-of-fit indices, which is the comparison between the predicted probabilities and 
the observed responses. It is provided by SAS. 
*: P < 0.05; **: P < 0.01; ***: P < 0.001; NS: non-significant. 



those in urban areas (ratios of 16.40, 16.05, and 16.10 for 
elementary schools in 2001 ~ 2003, respectively; a ratio of 
13.84 for junior high schools in 2004) both in elementary 
schools and junior high schools [27], indicating a poten- 
tially lower quality of education in rural areas. Another 



explanation could be that children living in urban areas 
have already faced high pressure for academic achieve- 
ment during elementary school. Grade 7 is the first year of 
junior high school in Taiwan and students need to take 
the senior high school entrance exam before the 10th 




Satisfaction with 
Academic 
Performance 



Perceived 
Popularity 



Pressure from 
Friends 




Suicidal 
Ideation 



7 



Pressure from 
Body Shape 



Figure 5 The standardized coefficients of associations in the possible pathway of onset of suicidal ideation in grade 7 in the urban area. (Note: 
Every line in the figure denotes a statistically significant relationship. Correlation between each two exogenous variables were controlled in this model). 
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Figure 6 The standardized coefficients of associations in the possible pathway of onset of suicidal ideation in grade 7 in the rural 
area. (Note: Every line in the figure denotes a statistically significant relationship. Correlation between each two exogenous variables were 
controlled in this model). 

^ ) 



grade. As a result 7th graders are under pressure to study 
much harder than when they were in elementary school. 
This sudden increased strain to excel academically com- 
bined with deficient educational resources could lead rural 
students who have never had suicidal ideation during 
elementary school years to consider suicide in grade 7. 

Body-image dissatisfaction is an important contributor 
to suicidal ideation in adolescents that has been found 
in previous research [28]. However, differences in the 
influence of body image on children's suicidal ideation 
between urban and rural areas are still unclear. The 
present study found that if an urban student perceived 
a high degree of pressure about his or her body shape, he 
or she was more likely to experience suicidal ideation 
in grade 7. This finding could be due to more frequent 
exposure to physical comparisons among adolescents 
in urban areas. In addition, Szabo and Allwood [29] found 
that body-figure preferences differed between urban and 
rural areas. Most urban adolescents have a desire to be 
smaller. However, data from rural areas suggests milieu- 
specific factors in this regard, with fewer respondents 
desiring to be smaller. This could influence the emergence 
of eating disorders and preference for thinness in urban 
areas. As a result, although the proportion and relative 
magnitude of pressure concerning body shape was similar 



between urban and rural areas in our study, we found that 
the onset of suicidal ideation in grade 7 was associated 
with body shape-related pressure only in urban students. 

A previous study found that poor parental relationships 
were more strongly associated with suicidal ideation than 
peer relationships among children aged 12 to 13 years [30]. 
However, another study found that greater levels of per- 
ceived peer rejection and lower levels of close friendship 
support were directly associated with more severe suicidal 
ideation in adolescent inpatients [31]. Therefore, research 
findings have been inconsistent regarding the effect of 
peer and parent relationships on children's suicidal ideation. 
The findings from our study extend the current literature. 
We found that getting along with friends was significantly 
associated with suicidal ideation in urban students, whereas 
getting along with parents was significantly associated with 
suicidal ideation in rural students. A possible explanation 
is that urban students may enter a period in which they 
pay more attention to their peers than their families, 
earlier than rural students. An alternative explanation 
might be that adolescents in rural areas start looking 
for independence from their parents earlier, whereas 
adolescents in urban areas are more concerned with 
fitting in to their peer group. Differences in parenting 
between urban and rural areas could also make a 



Chiang et al. BMC Public Health 2013, 13:1233 
http://www.biomedcentral.eom/1471-2458/1 3/1 233 



Page 8 of 10 



contribution, as parents in urban areas are more likely 
than those in rural areas to pay attention to the privacy 
concerns of their adolescent children and adjust their 
parenting strategies accordingly [32]. 

A previous study has found that chronically stressful 
social and family situations (such as parental disharmony) 
and acute life stresses (such as changing schools) increase 
the likelihood of reporting unexplained physical symptoms 
in children and adolescents [33]. In the present study, we 
examined the effect of trigger factors on perceived severity 
of stressors and onset of suicidal ideation by looking at both 
immediate effects and effects of changes to trigger factors. 
We found that the immediate effects of trigger factors 
were more pronounced. 

We found that low self-competence and less satisfaction 
with academic performance acted as trigger factors in both 
urban and rural students. This indicates that individual 
level risk factors are important for adolescents, particularly 
for the adaptation required during the transition period 
from elementary school to junior high school. However, 
perceived popularity was an additional significant trigger 
factor in urban youth, and family interactions was an 
additional significant trigger factor in rural youth. There- 
fore, it appears that peer level risk factors are important 
for urban students, whereas family level risk factors are 
important for rural students during this period. 

Children and adolescents who have low perceived self- 
competence are more likely to report high levels of physical 
symptoms [33]. Our study further discovered that low 
self-competence had significant effects in both urban and 
rural students, however, the pathways through which low 
self-competence was related to suicidal ideation were 
different. Low perceived self-competence in urban students 
was associated with perceived high pressure from body 
shape, which in turn was associated with suicidal ideation. 
In rural students on the other hand, low self-competence 
was associated with perceived high pressure from getting 
along with parents, which in turn was associated with sui- 
cidal ideation. The potential neighborhood and contextual 
influences that result in different pathways of suicidal 
ideation in adolescence deserve further research. 

This study has a couple of limitations. First, given the 
secondary data analysis nature of this study, we could only 
use single item of screening the suicidal ideation in school 
children. That was an important limitation. However, the 
measure was adopted from the US youth risk behavior 
survey (YRBS) [34]. This single item has been widely 
used in American and European young students (European 
School Survey Project on alcohol and other drugs) [35], in 
the WHO international survey for school-aged children 
(Health behavior in school-aged children study, HBSC) 
[36], in the Korea youth (Korea Youth Risk Behavior 
Web-based Survey, KYRBWS) [37], in Mexico city [38], 
and in Chinese adolescents in Taiwan [39-41]. We believed 



this single item had its value even though it was not perfect. 
The longitudinal nature of our data enabled the estimation 
of the incidence of suicidal ideation and factors associated 
with onset of suicidal ideation. 

Second, we were unable to capture the severity of 
perceived stressors and some trigger factors during elemen- 
tary school years. The 7th grade is an important transition 
period for young people in Taiwan as it is the first year 
of junior high school and therefore signifies the import- 
ant transition from elementary school to high school. 
Therefore, participants were particularly asked about the 
stressors they faced when entering grade 7 in the CABLE 
project and many of these variables were not measured in 
earlier waves of follow-up. 

A third limitation was that only 2 locations were used 
to represent urban and rural areas due to concerns about 
follow-up and limited funding. Results should be general- 
ized with caution. However, as the CABLE project is a 
cohort study in a general population group, in spite of 
only tracing one urban and one rural area, the major 
purpose and contribution is to find the different patterns or 
correlates of such behaviors and to explore the potential 
urban-rural disparity. It may help us to establish the model 
or preventive strategy specifically applying to urban and 
rural areas. 

Conclusions 

In conclusion, greater attention needs to be paid to the 
onset of suicidal ideation in 7th graders. Children's emo- 
tional status and presence of suicidal ideation should be a 
focus of research and interventions, to prevent increases 
in suicidal ideation in children and adolescents. The 
influence of perceived stressors on the onset of suicidal 
ideation in 7th graders may differ between urban and 
rural areas, and parents, teachers, and professionals in 
urban and rural areas should be aware of children's 
perceived strain from specific stressors. Furthermore, 
tailored interventions focused on mastering coping skills 
for specific stressors and trigger factors that are important 
for the different areas could be beneficial, especially in 
the transition period from elementary school to junior 
high school. Policies aimed at providing equal educa- 
tional resources to all students regardless of location 
should also be seriously considered. On the other hand, 
suicide ideation might not result in actual suicide. Studies 
are needed to clarify the path from suicide ideation to 
actual suicide. 

Consent 

Written informed consent was obtained from the individ- 
ual's guardian/parent/next of kin for the participation of 
the survey, analysis of the data, and reporting the results 
in groups. 



Chiang et al. BMC Public Health 2013, 13:1233 
http://www.biomedcentral.eom/1471-2458/1 3/1 233 



Page 9 of 10 



Additional file 



Additional file 1: Definition of explanatory variables. 



Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

YCC participated in the design, conducted the statistical analyses, interpreted 
the data, and drafted the manuscript. HYC supervised the study, assisted in 
data interpretation, and critically reviewed the manuscript several times. 
TSHL and YLL helped in conducting the study and revising the manuscript. 
CCW and DCL helped managing and analyzing the data. HB5 was in charge 
of fieldwork. All authors read and approved the final manuscript. 

Acknowledgments 

The data of this study were derived from Children and Adolescent Behaviors 
in Long-term Evolution (CABLE study): a study funded by the Institute of 
Population Health Sciences, National Health Research Institutes, Taiwan 
(grant HP-090-SG-03). We thank all project staff and research assistants for 
data collection and preparation. We especially thank our participants in the 
CABLE study for their time and willingness to participate. Special thanks to 
two doctoral students (Sheng-Shiung Huang and En Chao) who assisted in 
part of statistical analysis. 

Author details 

'School of Public Health, Chung Shan Medical University, Tai-Chung, Taiwan, 
department of Family and Community Medicine, Chung Shan Medical 
University Hospital, Tai-Chung, Taiwan, department of Health Promotion 
and Health Education, National Taiwan Normal University, Taipei, Taiwan, 
institute of Health Policy and Management, College of Public Health, 
National Taiwan University, Taipei, Taiwan, institute of Population Health 
Sciences, National Health Research Institutes, No.35, Keyan Rd, Zhunan 
Township, Miaoli County 350, Taiwan. 6 Health Promotion Administration, 
Ministry of Health and Welfare, Taichung, Taiwan. 

Received: 28 May 2013 Accepted: 18 December 2013 
Published: 27 December 2013 

References 

1 . Department of Health (DOH): Health Statistics in Taiwan, 201 2. Taiwan: 
Department of Health, the Executive Yuan; 2013. http://www.mohw.gov.tw/ 
cht/DOS/Statistic.aspx?f_list_no=3l2&fod_list_no=4219. Accessed 18 Dec 
2013. 

2. World Health Organization (WHO): Suicide Prevention (SUPRE). Geneva: World 
Health Organization; 2013. http://www.who.int/mental_health/prevention/ 
suicide/suicideprevent/en/. Accessed 27 May 2013. 

3. Department of Health (DOH): Statistics on the causes of death, 2012. Taiwan: 
Department of Health, the Executive Yuan; 2013. http://www.mohw.gov.tw/ 
cht/DOS/Statistic.aspx?f_list_no=312&fod_list_no=2747. Accessed 18 Dec 
2013. 

4. Cantor C, Neulinger K: The epidemiology of suicide and attempted 
suicide among young Australians. Aust N Z J Psychiatry 2000, 
34(3):370-387. 

5. Beskow J: Suicide in mental disorder in Swedish men. Acta Psychiatr 
Scand Suppl 1979, 277:1-138. 

6. Ou S, Yu AH: The unbearable burden in life — the suicidal ideation among 
the adolescents in Taiwan. NCCU J Sociol 1997, 27:148-180. 

7. Spicer RS, Miller TR: Suicide acts in 8 states: incidence and case fatality 
rates by demographics and method. Am J Public Health 2000, 

90(1 2):1 885-1 891. 

8. Brent DA: Risk factors for adolescent suicide and suicidal behavior: 
mental and substance abuse disorders, family environmental factors, 
and life stress. Suicide life Threat Behav 1995, 25:52-63. 

9. Shafii M, Carrigan S, Whittinghill JR, Derrick A: Psychological autopsy of 
completed suicide in children and adolescents. Am J Psychiatr 1985, 
142(95:1061-1064. 

10. Wichstrom L: Predictors of adolescent suicide attempts: a nationally 
representative longitudinal study of Norwegian adolescents. J Am Acad 
Child Adolesc Psychiatry 2000, 39:603-61 0. 



1 1 . Chang HJ, Yang CY, Lin CR, Ku YL, Lee MB: Determinants of suicidal 
ideation in Taiwanese urban adolescents. J Formos Med Assoc 2008, 
107(2):1 56-164. 

12. Chiang YC, Wu SC, Yen LL: Ever having suicide ideation among the 4th 
graders in northern Taiwan and its correlates. Taiwan J Public Health 2005, 
24(6)471-482. 

13. Lerner RM: Adolescence: development, diversity, context, and application. 
Upper Saddle River, NJ: Prentice Hall; 2002. 

14. Glanz K, Schwartz MD: Stress, Coping and Health Behavior. In Health 
Behavior and Health Education: Theory, Research, and Practice. 4th edition. 
Edited by Glanz K, Rimer BK, Viswanath K. San Francisco, USA: John Wiley & 
Sons; 2008:211-236. 

15. Yen LL, Chen L, Lee SH, Hsiao C, Pan LY: Child and adolescent behaviors 
in long-term evolution (CABLE): a school-based health lifestyle study. 
PromotEduc 2002, 1:33-40. 

16. Jbreskog KG: New developments in LISREL: analysis of ordinal variables 
using polychoric correlations and weighted least squares. Qua! Ouan 
1990, 24:387-404. 

1 7. Hu L, Bentler PM: Cut-off criteria for fit indexes in covariance structure 
analysis: conventional criteria versus new alternatives. Struct Equ 
Modeling 1999, 6(l):l-55. 

18. Mueller RO: Basic Principles of Structural Equation Modeling — An Introduction 
to LISREL and EQS New York: Springer-Verlag; 1996. 

19. Cheng Y, Tao (VI, Riley L, Kann L, Ye L, Tian X, Tan B, Hu J, Chen D: 
Protective factors relating to decreased risks of adolescent suicidal 
behaviour. Child Care Health Dev 2009, 35(3)813-322. 

20. Hesketh T, Ding QJ, Jenkins R: Suicide ideation in Chinese adolescents. 
Soc Psychiatry Psychiatr Epidemiol 2002, 37:230-235. 

21 . Liu X, Tein JY, Zhao Z, Sandler IN: Suicidality and correlates among rural 
adolescents of China. J Adolesc Health 2005, 37:443-451. 

22. Wang J, Deng XJ, Wang JJ, Wang XW, Xu L: The associations between 
health risk behaviors and suicidal ideation and attempts in an urban 
Chinese sample of adolescents. J Affective D/sorc/2010, 126:180-187. 

23. Crystal DS, Chen CS, Fuligni AJ: Psychological maladjustment and 
academic achievement: a cross-cultural study of Japanese, Chinese, and 
American high-school students. Child Dev 1 994, 65:738-753. 

24. Dong Q, Yang B, OllendickT: Fear in Chinese children and adolescents 
and their relations to anxiety and depression. J Child Psychol Psychiatr 
1994, 35(2)851-363. 

25. HsinChu County Government: Local Characteristics of HsinChu County. 
Taiwan: HsinChu County Government; 2010. http://www.hsinchu.gov.tw/ 
modules/v3_happy/geography/default.asp. Accessed 27 May 2013. 

26. Taipei City Government: The Square Measure of Taipei City. Taiwan: Taipei 
City Government; 201 1. http://www.czone2.tcg.gov.tw/tp88-1/AREA.HTM. 
Accessed 27 May 2013. 

27. Directorate-General of Budget, Accounting and Statistics, Executive Yuan, 
Taiwan (DGBAS): National Statistics. Taiwan: Directorate-General of Budget, 
Accounting and Statistics, Executive Yuan; 201 1 . http://ebas1 ebas.gov.tw/ 
pxweb/Dialog/statfile9.asp. Accessed 27 May 2013. 

28. Kim DS: Body image dissatisfaction as an important contributor to suicidal 
ideation in Korean adolescents: gender difference and mediation of parent 
and peer relationships. J Psychosom Res 2009, 66(4)297-303. 

29. Szabo CP, Allwood CW: Body figure preference in South African adolescent 
females: a cross cultural study. Mr Health Sci 2006, 6(4)201 -206. 

30. Fotti SA, Katz LY, Afifi TO, Cox BJ: The associations between peer and 
parental relationships and suicidal behaviours in early adolescents. 
Canadian J Psychiatry 2006, 51(1 1):698-703. 

31 . Prinstein MJ, Boergers J, Spirito A, Little TD, Grapentine WL: Peer 
functioning, family dysfunction, and psychological symptoms in a risk 
factor model for adolescent inpatients' suicidal ideation severity. J Clin 
Child Psychol 2000, 29(3)392-405. 

32. Naftali 0: Cages golden canaries: childhood, privacy, and subjectivity in 
contemporary China. Childhood 2010, 17:297-31 1. 

33. Eminson DM: Somatising in children and adolescents. 1 . Clinical 
presentations and aetiological factors. Adv Psychitr Treat 2001, 7(4)266-274. 

34. Zullig KJ, Pun S, Patton JM, Ubbes VA: Reliability of the 2005 middle 
school youth risk behavior survey. J Adolesc Health 2000, 39(6):856-860. 

35. Swahn MH, Bossarte RM, Choquet M, Hassler C, Falissard B, Chau N: Early 
substance use initiation and suicide ideation and attempts among 
students in France and the United States. Int J Public Health 2012, 
57(1)35-105. 



Chiang ef al. BMC Public Health 2013, 13:1233 
http://www.biomedcentral.com/1471-2458/13/1233 



Page 10 of 10 



36. Jeon G-S, Ha Y, Choi E: Effects of objective and subjective socioeconomic 
status on self-rated health, depressive symptoms, and suicidal ideation 
in adolescents. Child Ind Res 2013, 6:479-492. 

37. Cho H, Khang Y: Family affluence scale, other socioeconomic position 
indicators, and self-rated health among south Korean adolescents: findings 
from the Korea youth risk behavior Web-based survey (KYRBWS). J Public 
Health 2010, 18:169-178. 

38. Borges G, Benjet C, Medina-Mora ME, Orozco R, Molnar BE, Nock MK Traumatic 
events and suicide-related outcomes among Mexico City adolescents. 

J Child Psychol Psychiatry 2008, 49(6)654-666. 

39. Wang RH, Lai HJ, Hsu HY, Hsu MT: Risk and protective factors for suicidal 
ideation among Taiwanese adolescents. Nurs Res 201 1, 60(6)413-421. 

40. Lee MB, Liao SC, Lee YJ, Wu CH, Tseng (VIC, Gau SF, Rau CL: Development 
and verification of validity and reliability of a short screening instrument 
to identify psychiatric morbidity. J Formos Med Assoc 2003, 
102(10):687-694. 

41. Shang L, Li J, Li Y, Wang T, Siegrist J: Stressful psychosocial school 
environment and suicidal ideation in Chinese adolescents. Soc Psychiatry 
Psychiatr Epidemiol 201 3. 1 0.1 007/s001 27-01 3-0728-5. 

• > 

doi:10.1 186/1471-2458-13-1233 

Cite this article as: Chiang ef at: Influence of stressors and possible 
pathways of onset of seventh graders' suicidal ideation in urban and 
rural areas in Taiwan. BMC Public Health 201 3 1 3:1 233. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at f \ n! _, ul _-| r Q r,tr=l 

www.biomedcentral.com/submit B,onne «« central 



V 



